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LASER ADD-ONS FOR CURRENT PUREX SYSTtM
In the following discussion, we shall refer to lasers as the Illumination sources for photochemical processes. Other light sources, however, may be suited to specific applications and acre economical than lasers. For research in photochemistry, lasers provide a monochromatic source with a high photon flux, eliminating much of Che ambiguity present with other sources. Monochrometleity allows one absorption band of one component of a mixture to be selected; a high photon flux is necessary for solution photochemistry because of the particle density. Once conditions have been obtained for a process, systems studies can evaluate whether the advantageous qualities of a laser balance Its cost for use in a reprocessing plant.
Laser applications to the current Purex system that would require minimal modification of existing process equlpaent will be referred to as "laser addons." They Involve additional processing on streams between various stages in the process. Three possible laser adJ-ons are (1) reduction of plutonlum, (2) clean-up operations on the process Jtreams, and (3) further separation of fission products.
In a 1961 report, Carroll, Burns, and Warren 4+ dlscusn using U as a reducing agent for plutonlum. 4+ The I' was to be produced by photochemical reduction of the uranyl ion. Addition of a reducing agent contributes appreciably to the salt content of the waste. U is a satisfactory Plutonium reductant, and, under the proper operating condition*, can be completely recovered with the other uranium. Figure 3 shows potential add-ons and modifications to the Purex process. Photochemical reduction of uranium to serve as a reductant for plutonlum could be added at the points marked with a 1 in a hexagon.
It may also be possible to directly reduce the Plutonium photochemically, but this may be lesu desirable because plutonlum quantum yields seen to be less than for uranium.
Photochemical oxidation of plutonluo may also be possible. Direct oxidation or reduction of plutonium is indicated by 1'.
As mentioned earlier, the separation of the uranium and plutonlum from the fission products is not complete. 
